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(57) Abstract: A heated volatile dispenser and a volatile carrier for use therewith are disclosed. The volaule c dispenser has a closed 
heating chamber having ceiling and exit vents. A fuel burner is contained within the heating chamber, and a \ carrier holder is posi- 
tioned over the fuel burner. The carrier holder holds a volatile carrier in a location above the fuel burner such dthat hot gases from the 
fuel burner pass the carrier holder and directly heat a volatile carrier held thereby. The volatile carrier may 1 be held in an edge-on 
orientation with respect to the flow of hot gases, or transversely with respect to them. The volaule carrier hhas an inward end that 
has a cross-sectional profile made to be complementary to that of an insert slot through which the volatile caarrier must be inserted 
for use. An alternative embodiment is shown that uses a candle as a fuel burner. A kit is shown mat includes £ a candle and a volatile 
carrier that are designed to be exhausted at the same time so that the candle's consumption serves as a use-cue 1 for the volatile carrier. 
Methods of dispensing volatiles are disclosed. 
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HEATED VOLATILE DISPENSER 

Cross-Reference To Related Applications : 

This is a continuation-in-part of co-pending U.S. patent application, Serial I No. 
09/335370. 

BACKGROUND OF THE INVENTION 

The present invention relates to dispensers for volatiles such as scents, inseect control 
active ingredients, and the like. In particular, it relates to such dispensers that use ; a fuel 
burner. 

There are a variety of known dispensers for volatiles that employ heat fromn a flame or 
from catalyzed combustion to dispense volatiles from volatile-impregnated substraates. 
Citronella candles mix the volatile into the fuel itself. However, this leaves the caimdle flame 
exposed. 

U.S. patent 692,075 shows the use of heat from the flame of a conventional*! oil lamp 
to dispense volatile ingredients held exposed to the ambient air on a mesh mountedd on a lamp 
chimney, above the lamp's flame. The disclosure of this patent and of all other pubblications 
referred to herein are incorporated by reference as if fully set forth herein. The voldatile 
material being heated by this device is positioned above the lamp chimney and thuas is directly 
exposed to ambient air currents, which can cause uneven heating and cooling of thee volatile 
material. The exposed location of the material being heated also allows it to be touuched or 
disturbed by a passing child or animal. Furthermore, it is immediately visible to a i user so that 
charred material can present an unsavory sight. 

U.S. patent 143,583 discloses a fiimigator in which an alcohol lamp is placeed at the 
bottom of a metal chimney. A cup to hold an otherwise uncontained liquid fumigannt is 
suspended within the chimney at its top, and a perforated lid closes the chimney. TITie lamp 
heats the liquid fumigant, and vapor escapes through the perforations of the lid. Haandling the 
uncontained liquid fiimigant and gaining access to and refilling the cup can be inconvenient 
and risk spillage. 

Petzwinkler, South African patent abstract 94/5537, discloses an oil lamp eqquipped 
with a metal mosquito mat holder that is positioned beside, as opposed to over, the 1 lamp's 
flame. Heat radiating from the flame heats a metal holder from that side of the holdder which 
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is presented toward the flame. A conventional mosquito mat is then held verticallly on the 
opposite side of the holder, away from the flame. By this means, the mat is shieldded from 
direct exposure to the flame or its gases, albeit it is heated to drive off the volatilees contained 
in the mat. 

5 The Petzwinkler dispenser provides a visible flame. However, this dispenaser has a 

mosquito mat holder that holds a mat beside the flame, in open view of a user, detracting 
from the pleasing visual effect of the flame itself. Also, one must remove the disppenser's 
chimney to gain access to a spent mat to replace it. 

U.S. patents 5,700,430 and 3,778,924 each employ butane as a fuel for a f flame or a 
10 catalytic burner, using a replaceable fuel tank. In 5,700,430 a mosquito mat is lairid on top of a 
metal plate. Heat is conducted from the location of a flame to the metal plate by i means of 
intervening, heat-conductive parts. In a subsequent version of the device that othoerwise 
closely corresponded to the embodiment shown, a butane flame was enclosed wif thin a metal, 
rectangular, open-ended box. The box was heated by the flame, and the flame's ggases exited 
15 an open end of the box to be vented from the device. A mosquito mat was positiconed on top 
of the box to receive heat conducted through the metal box from the flame. The tbutane 
flame, heat-conductive parts, and mosquito mat were all held within a protective 1 heat box. 

U.S. patent 5,700,430 thus relies on indirect heating. The volatiles from tthe hottest 
places on the mat are released fastest. Consequently, the mat's volatiles are dischiarged 
20 unevenly, with the possibility that volatiles at locations remote from the hottest pblaces may 
never be discharged before the mat's overall release rate becomes so low as to reqquire 
replacement of the mat. 

In U.S. patent 3,778,924 a mosquito mat is held exposed to the ambient aiir on a metal 
sole plate over a catalytic burner fueled by butane drawn from a replaceable, presssurized tank. 
25 However, the mat is not enclosed in a heating chamber. 

Other patents disclose assemblies that rely on an electrical heater (as distinguished 
from a fuel burning heater) to heat the volatile carrier. See e^g. U.S. patents 2,51:3,919, 
2,942,090, 4,849, 1 8 1 and 5, 1 1 1 ,477. This restricts the portability of the device (i it cannot 
easily be used at camping or picnic sites which do not have electrical power). 
30 U.S. patent 5,722,199 discloses a flea trap (without a volatile heater) haviing a 

removable tray that slides into a slot in the flea trap. The slot has keying structurres that 
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restrict access into the slot. To enter, a tray must present a complementary cross^-sectional 
profile to the slot. 

There are also a number of other known insect repellent/killing devices wvhich provide 
a heat source under a platform designed to support a pad that has been impregnated with the 
5 insect control active ingredient. Some use a liquid fuel such as alcohol that is buurned in an 
open flame, or directed to a catalyst mesh where it combusts. 

In some cases the platform is an open grid. In others it is a flat metal platite heated 
from beneath. Some of these systems also provide a separate grid structure whicbh snaps or 
swings over the carrier for restricting access to the heated mat during operation. ' These 
1 0 systems typically do not provide a light source through transparent sides of a heaating chamber 
(e.g. they are designed purely for insect control). 

It can therefore be seen that there is a need for an improved heated volatille dispenser. 

BRIEF SUMMARY OF THE INVENTION 

15 The invention provides a heated volatile dispenser for dispensing volatile? ingredients 

from a volatile carrier. "Volatile ingredients" include (without limitation) perfuimes and other 
air quality modifying materials, as well as insect control ingredients. "Insect" inocludes 
arachnids and other similar, small animals commonly controlled in conjunction vwith insects. 
"Insect control ingredients" are defined as including (without limitation) insecticiides, 

20 repellents, and other development or behavior modifying materials. One highly [preferred 
insect control agent is d-cis/trans allethrin. 

A "volatile carrier" is a material or structure for Holding a volatile ingredident for 
dispensing. "Mats" are one common type of volatile carrier often used with insecct control 
ingredients and are defined as including (without limitation) woven, felted, or othherwise 

25 formed fibrous or cellulose materials; as well as molded, extruded, cast, or othervwise formed 
polymeric, ceramic, and clay materials, together with other convenient materials ; loaded with 
volatile ingredients, whether by impregnation, printing, or otherwise. Volatile caarriers can 
also be metal or plastic cups holding a volatilizable gel; cups holding a gel, powdder, or liquid 
retained in the cup by a volatile-permeable membrane; or any other convenient nineans for 

30 holding a material to be volatilized by the application of heat. However, uncontaained liquids 
or powders, together with liquids or powders held in open cups or similar contaimers, are 
excluded from the term "volatile carrier," as used herein. 
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In one form, the heated volatile dispenser of the invention has an enclosedd heating 
chamber having chamber walls. The heating chamber preferably also has a ceilinng, although 
a heating chamber will be understood as being "enclosed" if it has walls, either aim open top or 
a ceiling, and either a closed or an open bottom. If the heating chamber has a ceilling, the 
5 heating chamber also has exit vents in the ceiling or chamber walls or both that ccommunicate 
between the interior of the heating chamber and the outside air. The exit vents arre holes, 
slots, or other openings that function as vents. Particularly preferred are permaneently 
enclosed structures with ceilings. 

The dispenser also has a heat source that preferably is a fuel burner. The 1 fuel burner 
10 can be a candle, a burner using a solidified combustible liquid such as conventional gelled 
alcohol, a burnable solid, a pressurized gas burner, a wick that is fueled with a coDmbustible 
liquid, a catalytic heater burning a gas or liquid fuel, or any other convenient meaans for 
combusting a fuel. 

The heated volatile dispenser is equipped to hold a volatile carrier containned within 

1 5 the heating chamber. It is possible to design a volatile carrier that requires no sepparate, 
specific structure in the dispenser to hold it within the heating chamber--for examnple, a 
volatile carrier equipped with side hooks or arms that hook over the tops of the haeating 
chamber walls, allowing the rest of the volatile carrier to hang downwardly withinn the heating 
chamber. Such side hooks, together with the surface that supports them, would cconstitute a 

20 carrier holder. However, it is preferred that the heated volatile dispenser include : an 

additional structure that serves as a carrier holder that is, positioned to receive anad hold a 
volatile carrier at a location above the fuel burner and contained within the heatinng chamber. 
An air- flow path is provided to guide hot gases, rising from the fuel burner by counvection, 
past the location where a volatile carrier can be held, whether or not in a separates carrier 

25 holder, to heat the volatile carrier. The air-flow path is preferably defined, at leasst in part, by 
internal surfaces of the heating chamber walls. Heating is accomplished by the diirect 
exposure of the volatile carrier to gases heated by the fuel burner. Preferably, thee hot gases 
include combustion products from the fuel burner. The air-flow path then directss the hot 
gases through the open top of an open-topped heating chamber or through the exi;it vents, if a 

30 ceiling is present, to escape from the dispenser. As the volatile carrier is heated bby the gases, 
volatile material is released and is carried out of the dispenser with the escaping Hiot gases. 
As indicated above, the term "carrier holder" should be understood very bbroadly as 
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including any structure that provides for positioning a volatile carrier within the : air-flow path, 
within the heating chamber. In some embodiments, very little separate structures is actually 
required. For example, in one form, the carrier holder can be a slot in the heatinjig chamber 
wall through which a volatile carrier is inserted, with the slot being a sufficiently snug fit for 
5 the volatile carrier that the parts of the volatile carrier projecting within the heatiing chamber 
are held in position by the snug contact between the slot and the volatile carrier. . Also, a 
possible carrier holder can be a slot in the heating chamber ceiling, for use with i a volatile 
carrier that is designed to be inserted downwardly through the slot and to hang fifrom the edges 
of the slot from side tabs, a handle, or other parts of the volatile carrier that, becaause of their 
10 size or geometry, remain outside of the heating chamber, resting on outer surfacees of the 
ceiling. 

Alternatively, the carrier holder may be an essentially open, either verticaally or 
horizontally disposed rack that leaves a mat or other volatile carrier held in the ccarrier holder 
directly exposed to hot gases rising in a convective flow from beneath. Alternatively, the 

1 5 carrier holder can be a generally horizontal heat-conductive sole plate that suppoDrts the 

volatile carrier. While the upper surface of the volatile carrier remains directly esxposed to the 
hot gases from the fuel burner, the under surface of the volatile carrier is in contaact with and 
heated by the sole plate, with the under side of the sole plate being exposed to thae flow of hot 
gases from the fuel burner or to heat otherwise received from the fuel burner. 

20 Depending on the materials chosen and the volatile carrier temperatures ddesired, it is 

also possible to include a baffle spaced from and preferably located beneath the ccarrier holder 
and interposed between the fuel burner and a volatile carrier being held in the canrrier holder. 
The baffle functions in part to mix hot gases from the fuel burner with air in the 1 heating 
chamber prior to their reaching the volatile carrier. The result is believed to be a* reduction of 

25 the tendency for a hot spot to form at a point on the volatile carrier directly abovee the fuel 
burner. Instead, the baffle causes a more even heating of the volatile carrier, wheether the 
volatile carrier is heated solely by direct exposure to the hot gases or by a combirination of 
direct exposure to hot gases and heat conducted through a sole plate. 

The baffle can also function to more evenly distribute heat in another wajy. If the 

30 baffle is so located as to be heated by hot gases contacting the baffle from below/, and if the 
carrier holder is spaced above the baffle, then the hot baffle serves as a radiant heeater, 
supplementing heat delivered by a volatile carrier's direct contact with the hot gaas flow by 
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providing broadly distributed radiant heat to the volatile carrier. 

Alternatively, the carrier holder can be in the form of an oven located witithin the 
heating chamber. "Oven" shall mean any substantially enclosed sub-chamber loocated within 
the heating chamber walls and made, preferably, of a heat-conductive material. ' The oven has 
oven walls and is positioned within the air-flow path. By this arrangement, the coven is heated 
by hot gases rising from the fuel burner. The oven holds a volatile carrier withim the oven to 
receive heat radiating inwardly from the oven walls, an arrangement that providdes for a more 
even heating of the volatile carrier. The oven preferably has openings sufficient t to admit hot 
gases rising from the fuel burner so that they may directly contact the volatile caarrier, and in 
any event has vents to allow volatile materials released from the volatile carrier 1to escape 
from the oven. 

Although the fuel burner can be located beneath a heating chamber that hhas an open 
bottom, preferably the fuel burner is contained within the heating chamber itselff. This 
arrangement contributes to the control and isolation of the convective flow of hoot gases rising 
from the fuel burner and can also provide containment and protection for a burniiing flame. 
Thus, the walls of the heating chamber above the fuel burner can define the air fflow path and 
limit the effects of breezes and other air movement external to the volatile dispernser. 

It is sometimes desirable to reduce the temperature of the hot gases prior r to their 
acting to heat the volatile carrier. To help achieve this, the heating chamber walMs can be 
equipped with cooling vents communicating with the air outside of the heating cbhamber to 
cause unheated air to be drawn into the heating chamber by the passing flow of hheated gases, 
to mix with and partially cool the hot gases from the fuel burner prior to their reaaching the 
carrier holder. The cooling vents can be provided at any point in the air flow patith, but 
preferably they are located at a point in the chamber walls at or above the level oof the fuel 
burner but beneath the level at which a volatile carrier is held. 

Although the fuel burner may burn fuel catalytically or otherwise withouut a flame and 
still fall within the breadth and scope of the invention, it is highly preferred that 1 the fuel 
burner support a luminous flame positioned within the heating chamber and thatt the heating 
chamber walls include a light-transmitting portion, whether clear or translucent, ; that allows 
light from the flame to be visible to a user of the dispenser. This provides a readdy means for 
a user to confirm that the fuel burner has been lit and continues to burn, and it aliso provides a 
use-up cue for the fuel But the flame also provides light and aesthetic appeal, iim much the 
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same way that a citronella candle is valued in great part for its light. However, itit is preferred 
that the carrier holder be positioned within a portion of the heating chamber whoi>se walls are 
opaque or translucent so that the holder is at least not clearly visible through the i chamber side 
walls. Walls will be deemed "visually obstructed" if they are opaque, translucenit, or 
5 otherwise prevent the observation of distinct outlines of objects viewed therethroough. 

The mats or other volatile carriers become exhausted and are designed to) be replaced. 
To achieve this, preferably an insert slot communicates between the interior of thhe heating 
chamber and the exterior of the heated volatile dispenser, so that a fresh volatile < carrier can be 
inserted through the insert slot to be held by the carrier holder. The insert slot caan be in either 

1 0 the chamber walls or the ceiling of the heating chamber. 

It can be important to prevent the use of a volatile carrier not intended focr use with a 
particular volatile dispenser, to not mistakenly use, for example, a volatile carrier loaded with 
insecticide in a dispenser intended to supply perfume for indoor use. Therefore, ; it is preferred 
that the insert slot include keying structures that impart a cross-sectional profile t to the insert 

15 slot that so restricts access thereto as to prevent the insertion of any volatile carrider not 

capable of presenting a non-interfering cross-sectional profile to the cross-sectioDnal profile of 
the insert slot. This makes it easier to ensure that the only volatile carriers that wvill fit a given 
dispenser are those that are appropriate to a particular purpose or that are designeed for use 
with the specific temperatures generated by the volatile dispenser. Also, the keyying structures 

20 can be used to require that the volatile carrier be insertable only with a pre-deterrmined side up 
or down. This can be important if the volatile carrier is, by way of example onlyy, a gel cup 
that must be inserted so as to open upwardly. As examples, the keying structuress can define a 
cross-sectional profile that includes either or both of angularly intersecting and ccurved 
sections. 

25 Volatile carriers have a section treated or loaded (e.g. paper impregnated I with 

insecticide) with the volatile material to be dispensed, and this section may itself f be formed 
with a functionally required cross-sectional profile such as those just described. 
Alternatively, the volatile carrier can include a handle in addition to a volatile-treeated section, 
and the keying structures of the insert slot can be formed to present a non-interfeering cross- 

30 sectional profile with respect to at least a portion of the volatile carrier and an interfering 
cross-sectional profile with respect to the handle for the volatile carrier. 

In one embodiment, the heated volatile dispenser includes a fuel tank, coDntaining fuel 
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under pressure, and a fuel transfer route by which fuel can be transferred to the ffuel burner in 
controlled amounts. Valves, constricted flow paths, wicks, pressure step-down ccontrollers, or 
any other means may be used to control the delivery of pressurized fuel to the fiiuel burner in 
an amount sufficient to maintain combustion at a convenient level, and a variabMe valve may 
5 be used to allow a user to adjust the amount of fuel being burned. Preferably thee fuel tank is 
replaceably removable. Ideally, the fuel tank contains fuel that bums as a pressuurized gas, 
even though it may be a liquid at the tank pressures selected. Preferred gases inoclude a gas 
selected from the group consisting of butane, isobutane, propane, compressed naatural gas, and 
mixtures thereof 

10 An alternative and presently most preferred embodiment of the heated voolatile 

dispenser of the invention is designed for use with a volatile carrier having a voldatile-loaded 
section having a linearly extended volatile-releasing surface. The heated volatilee dispenser 
includes a heat source that preferably is a fuel burner, the heat source generating; a convective 
flow of hot gases. The heated volatile dispenser can be used with a volatile carrner designed 

15 to hang or otherwise be positioned within the flow of hot gases in an orientation t such that hot 
gas sweeps across the volatile-releasing surface, preferably in a generally verticaal direction 
but, in any event, in a direction generally parallel to the direction of linear extenssion of the 
volatile-releasing surface to release volatile therefrom. Preferably, the heated voDlatile 
dispenser includes a carrier holder that holds the volatile carrier within the flow c of hot gases 

20 in that orientation. The heated volatile dispenser can also have any or all of the cother features 
disclosed, above, with respect to the other embodiments, so long as those featurees are not 
inconsistent with the orientation of the volatile carrier just described. 

Preferably a volatile carrier is used that has at least two volatile-releasing* surfaces. 
The volatile carrier is then so designed, or the carrier holder, if present, then is ddesigned, to 

25 hold the volatile carrier in an orientation such that hot gas sweeps across at least : two of the 
volatile-releasing surfaces at the same time. Most conveniently, the volatile carrrier has front 
and back volatile-releasing surfaces. By way of example, only, a conventional mnosquito mat 
has front and back surfaces, and the volatile carrier or the carrier holder can be ddesigned such 
that the mat is held edge-on with respect to the flow of hot gases so that gas sweeeps across 

30 both surfaces of the mat at the same time. 

This arrangement has important advantages for the control of temperaturee across the 
volatile-releasing surfaces of the volatile carrier. The convective flow of hot gasses above a 
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sufficiently hot heater, and especially above a ftiel burner that produces both heatited air and 
gaseous combustion products, is fast compared to the conductive flow of heat thorough metal 
or other solid materials. Consequently, it is believed that the temperature of the hhot gases 
does not drop much as the gases pass over the volatile-releasing surfaces. As a reesult, the 
5 volatile carrier is more evenly heated across its linear expanse so that volatiles arre released 
more uniformly from the entire volatile-releasing surface. When the rate of volatitile release 
from the volatile carrier drops sufficiently low that a fresh carrier is needed, the wolatile from 
the exhausted carrier will have been more completely used than is the case when i distinct, 
hotter and cooler regions are formed across the volatile-releasing surfaces. 

1 0 When the heated volatile dispenser includes a carrier holder that is designaed to be 

used with a volatile carrier having a linearly extended, volatile treated section hawing a 
leading edge to be presented toward the flow of hot gases, the carrier holder shouuld preferably 
include a heat resistant edge guard that extends along the leading edge of a volati ile carrier 
held in the carrier holder. The edge guard preferably extends the entire length of f the leading 

15 edge. Alternatively, the edge guard can extend to protect only a portion of the leeading edge 
that is exposed to the hottest area within the flow of hot gases, typically located aat the center 
of the leading edge. An edge guard or a material will be understood to be "heat rresistant" if it 
does not burn, char, or deform when subjected to the temperatures present at its ldocation 
within a heated volatile dispenser when that dispenser is in use. 

20 The edge guard protects the leading edge of the volatile carrier from heat : directly 

radiating from a fuel burner and from the direct, edgeward impact of the flow of Ihot gases. 
Also, when the volatile carrier has at least two and preferably front and back volaatile- 
releasing surfaces, the edge guard helps to split the flow of hot gases to direct thee gases across 
the volatile-releasing surfaces. Either additionally or alternatively, a volatile carrrier of the 

25 invention intended for such an edge-on orientation can be equipped with a carrierr edge guard 
formed on or attached to the leading edge of the volatile carrier, itself. It is prefeerred that the 
edge guard, whether a part of the heated volatile dispenser or attached to the leadiing edge of 
the volatile carrier, include deflector vanes extending sidewardly with respect to 1 the direction 
of linear extension of the volatile carrier's treated section to disrupt and mix the fflow of hot 

30 gases before the gases contact the treated section. 

In the presently most preferred embodiment of the invention, fuel burner i is ventilated 
from beneath via a circumferentially extending open space surrounding the fuel bburner, which 
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space is vented to the ambient air. When a base is provided, located beneath the 1 heating 
chamber, the base has a ventilation opening through which ambient air can pass Mo continue 
upwardly through the heating chamber. The fuel burner is so supported by the baase in 
relation to the ventilation opening that the fuel burner is circumferential ly ventilaated from 
5 beneath. The preferred fuel burner in this arrangement employs a candle and pretferably 
includes a candle cup having cup walls and a downwardly opening socket. The bbase then 
includes an attachment post to engage the socket and thus hold the candle cup. THie heating 
chamber can include a light-transmitting chimney attached to the base. 

Although the volatile dispenser of the invention (and preferably the emboodiment just 

10 described) can be made with a base that can rest in a stable fashion on a flat suppoorting 
surface, it is also possible to provide for hanging the dispenser from a hook or othher 
supporting structure. In that arrangement, the heated volatile dispenser includes i a hanger by 
which the dispenser may be suspended from above. It is also then possible to so i shape the 
underside of the base as to prevent the dispenser being supported in an upright orrientation on 

15 a flat surface. 

It is beneficial to provide for a candle that self-extinguishes, should the vcolatile 
dispenser tip over. To achieve this result, the fuel burner includes a candle contained within a 
candle cup, the candle cup having a floor and upright walls terminating in an opeen top and 
being made of a heat resistant material. The candle cup is fixedly positioned withhin the 

20 heating chamber, so that, should the volatile dispenser tip sidewardly while the C2andle is 
burning, the candle f s heat contained within the candle cup will melt at least a porttion of the 
candle's wax, allowing it to flow from the open top to starve the candle's wick of 7 fuel, causing 
the candle to self-extinguish. 

A method for dispensing ingredients volatilizable by application of heat includes the 

25 steps of providing a heated volatile dispenser having an enclosed heating chambeer capable of 
holding a volatile carrier therewithin, the heating chamber having chamber walls ; and being 
vented to the outside air. The heated volatile dispenser so provided also has a fueel burner and 
an air-flow path to guide hot gases from the fuel burner past a volatile carrier heldd within the 
heating chamber to heat the volatile carrier by the direct exposure of the volatile (carrier to the 

30 hot gases, the air-flow path then directing the hot gases to escape from the dispennser to the 

outside air. The method includes the further steps of positioning a volatile carrieEr loaded with 
ingredients to be volatilized in the flow of hot gases; igniting fuel at the fuel burnner; and 
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allowing the volatile carrier to be heated and the ingredients thus volatilized therrefrom to be 
vented from the dispenser. The step of igniting the fuel can be performed at any/ convenient 
point in the method. 

An alternative and preferred method of the invention is disclosed for disppensing a 
5 volatile material from a volatile carrier having a volatile-loaded section having aa linearly 
extended, volatile-releasing surface. The method includes the steps of providingg a heat 
source, preferably a fuel burner, generating a flow of hot gases and holding the wolatile carrier 
within the flow of hot gases in an orientation such that hot gas sweeps across thee volatile- 
releasing surface, preferably in a direction generally parallel to the direction of lilinear 

10 extension of the volatile-releasing surface. Preferably, the volatile carrier has at : least two and 
preferably both front and back volatile-releasing surfaces, and the step of holdinag the volatile 
carrier within the hot gases includes holding the volatile carrier in an orientation l such that hot 
gas sweeps across at least two and preferably both the front and back volatile reldeasing 
surfaces at the same time. 

15 The invention also includes a volatile-dispensing volatile carrier suitable ; for use with 

a heated volatile dispenser having an insert slot through which the volatile carriesr must be 
inserted for use, the insert slot having keying structures that impart a cross-secticonal profile to 
the insert slot that departs from a straight cross-sectional profile and that so restrricts access 
thereto as to prevent the insertion of any volatile carrier not capable of presentingg a 

20 complementary cross-sectional profile. The volatile carrier of the invention includes a treated 
section having a cross-sectional profile complementary to that of the insert slot. The volatile 
carrier also can have a handle having a cross-sectional profile that prevents the h.iandle f s 
entrance into the insert slot. Preferably the cross-sectional profile of the treated 5 section 
includes curved or angularly intersecting sections, the latter including (without lilimitation) 

25 slots, prongs, ribs, and the like. Combinations of curved and angularly intersecting sections 
may also be used. Preferably the volatile carrier is a mat. 

A kit is also disclosed for use with a heated volatile dispenser that emplopys a fuel 
burner to provide hot gases to heat and release a volatile material from a volatile i carrier. The 
kit includes at least one volatile carrier, each volatile carrier bearing a selected anmount of the 

30 volatile to be dispensed, and at least one fuel source for the fuel burner. The amoount of fuel 
in a selected number of fuel sources is selected to be exhausted at substantially tithe same time 
that a selected amount of the volatile has been exhausted from at least one of the* volatile 
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carriers of the kit, whereby the exhausting of fuel provides a use up cue indicating that the 
selected amount of volatile has also been exhausted. Volatile is defined as being; "exhausted" 
if the volatile has been released to the point that additional release of volatile is n-educed to an 
amount or rate such that the desired effect to be accomplished by the volatile releease is no 
longer achieved. A fuel source is defined as being exhausted at "substantially thee same time" 
as the volatile is exhausted if the fuel burner extinguishes for lack of fuel when thhe volatile is 
either exhausted or when only that amount of volatile remains that a user is willirng to discard. 

Preferably, the kit includes only paired single fuel sources and single volaatile carriers, 
with the volatile of a single volatile carrier being exhausted by the hot gases genaerated by the 
use of a single fuel source. However, it is also possible to achieve the benefit of (the invention 
by requiring that two or more fuel sources be used before the volatile of a given ccarrier is 
exhausted. The goal is to have the easily perceived consumption of fuel serve as; a use-up cue 
for the less easily detected consumption of the volatile of a volatile carrier. Prefeerably, the 
fuel source is a candle. 

Preferably, the volatile carriers of the kit have a treated section that is lineearly 
extended and holds volatile material to be dispensed, and the amount of volatile rmaterial held 
by a volatile carrier is selected to be exhausted by the hot gases generated by the ! use of a 
single fuel source when the volatile carrier is so positioned that the hot gases sweeep over the 
linearly extended section. In an even more preferred embodiment, the treated secction has at 
least two sides and the amount of volatile material held by a volatile carrier is selected to be 
exhausted by the hot gases generated by the use of a single fuel source when the 1 volatile 
carrier is so positioned that the hot gases sweep over the. at least two sides of the i linearly 
extended section. Ideally, the treated section has at least two sides (preferably a J front and a 
back), and the volatile carrier has a leading edge. The amount of volatile materiaal held by the 
treated section is selected to be exhausted by exposure to a flow of hot gases genaerated by the 
use of a single fuel source when the volatile carrier is so positioned that the flow • of hot gases 
divides, with hot gases flowing to either side of the leading edge, to sweep over tithe sides of 
the treated section. 

The invention also includes a method of dispensing a volatile material froom a volatile 
carrier by use of a heated volatile dispenser of the sort that utilizes a fuel burner t to generate a 
flow of hot gases over the volatile carrier to release volatile material therefrom. ' The method 
includes a first step of providing a fuel source for the fuel burner having an amouunt of fiiel 
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selected to become exhausted (causing the fuel burner to extinguish) at the samee time that the 
volatile of the volatile carrier is substantially exhausted. The effect of this step iis to cause the 
extinguishing of the fuel burner to provide a use-up cue for the substantial exhauustion of 
volatile from the volatile carrier. The second step of the method is to light the fifuel burner, 
with the volatile carrier in place. Preferably, the heated volatile dispenser used iis of the sort 
in which fuel burns as a flame visible to a user of the dispenser. In that event, thhe steps of 
providing the fuel source and lighting the fuel burner include providing a visualMy observable 
use-up cue for the substantial exhaustion of volatile from the volatile carrier. 

Also provided is a fuel burner useable with a heated volatile dispenser thhat has an 
attachment post for holding the fuel burner. The fuel burner includes a candle haeld within a 
open-topped candle cup. The candle cup has a cup floor, cup walls, and a downwardly 
opening socket extending downwardly beneath the cup floor and engageable on i the 
attachment post. At least one cup support member extends downwardly beneathh the cup floor 
at least as far as the socket extends. The at least one cup support member is at a i location 
sufficiently remote from the socket and cumulatively extends circumferentially i sufficiently to 
provide a stable support such that the candle cup can sit on a flat surface withoutt tipping. 
Preferably, the cup support member extends around the entire margin of the cup> floor. This 
arrangement is generally convenient for a user, but it is also important in the manufacture of 
the fuel burner in that it allows the candle cup to sit in a stable fashion on a flat cconveyer belt 
or other materials handling surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of a heated volatile dispenser of the invention which uses 
a gas fuel source; 

Fig. 2 is a top plan view thereof; 

Fig. 3 is a vertical cross sectional view of the Fig. 1 embodiment; 
Fig. 4 is an enlarged cross sectional view of the shut-off valve portion off Fig. 3; 
Fig. 5 is a perspective view of a second embodiment of the invention whiiich uses a 
candle for fuel; 

Fig. 6 is a cross sectional view of the embodiment of Fig. 5 taken along lline 6-6 of 

Fig. 5; 
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Fig. 7 is a cross sectional view of the upper portion of a heated volatile ddispenser like 
that of Fig. 1 or Fig. 5, albeit showing an alternative carrier holder having a conaductive sole 
plate; 

Fig. 8 is a cross sectional view of the upper portion of a heated volatile ddispenser like 
that of Fig. 1 or Fig. 5, albeit showing another alternative volatile carrier holderr in the form of 
an oven; 

Fig. 9 is a cross sectional view of the upper portion of a heated volatile ddispenser like 
that of Fig. 1 or Fig. 5, albeit showing another alternative volatile carrier holder : that holds a 
volatile carrier in a vertical orientation; 

Fig. 10 is a partial cross sectional view of the heated volatile dispenser o^f Fig. 9, albeit 
taken at an angle which is rotated 90 degrees relative to that of Fig. 9; 

Fig. 1 1 is a perspective view of another volatile carrier of the invention hhaving an 
edge guard; 

Fig. 12 is a cross sectional view generally corresponding to Fig. 9, but shhowing how 
surfaces of the heating chamber ceiling can serve as the carrier holder; 

Fig. 13 is a lower frontal perspective view of a form of volatile carrier tkiat can be 
used when the top of the Fig. 9 embodiment is provided with the Fig. 1 5 inlet sldot; 

Fig. 14 is a lower frontal perspective view of another form of volatile canrrier that can 
be used when the top of the Fig. 9 embodiment is provided with a wavy curve iimlet slot; and 

Fig. 15 is a top plan view of a dispenser having a ceiling with an insert stlot suitable to 
receive the Fig. 13 volatile carrier. 

Fig. 1 6 is a perspective view of an alternative embodiment of the heated ( volatile 
dispenser of the invention, including a candle and a volatile carrier, with portioms of the 
chimney broken away. 

Fig. 17 is a perspective view of the base of the heated 4 volatile dispenser ( of Fig. 16, 
with the chimney removed and without a candle. 

Fig. 18 is a cross sectional view of the heated volatile dispenser of Fig. 116, taken 
along sections lines 18-18 of Fig. 16. 

Fig. 19 is a perspective view from beneath of the candle of the invention j. 

Fig. 20 is a cross sectional view of the candle of Fig., 19, taken along secction lines 20- 
-20 of Fig. 19. 
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Fig. 21 is a cross sectional view corresponding to that of Fig. 18 but withi the heated 
volatile dispenser shown tipped on its side on a supporting surface. 

Fig. 22 is a side elevation view of an alternative embodiment of the heateed volatile 
dispenser of the invention. 
5 Fig. 23 is a cross sectional view of the heated volatile dispenser of Fig. 222, the view 

otherwise generally corresponding to the view of Fig. 18. 

DETAILED DESCRIPTION OF THE INVENTION 
We turn first to the embodiment of Figs. 1-4. A dispenser, generally 10, « encloses an 
10 internal heating chamber 12 having chamber side walls 13. There is also a chamhber ceiling 
14 that has exit vents 15. 

The assembly includes a fuel burner 20. Fuel is supplied from a pressuruzed gas fuel 
source 101 through a fuel transfer route 102 by which fuel can be transferred to tithe fuel 
burner 20 in controlled amounts. Various types of valving and ignition systems ( can be used 
1 5 for this purpose ( see e.g. U.S. patent 5,700,430). 

However, another option is depicted in Figs. 1 arid 4. Rotation of outer rring 107 will 
cause rotation of inner ring 106, thereby rotating a lower extension therefrom, wfrhich acts as a 
valve to control the amount of fuel being provided. Various known ignition systdems, not 
shown, can be incorporated as well. 
20 The dispenser also includes a cellulosic mat-like carrier 22, preferably imnpregnated 

with an insect control ingredient, preferably an insecticide. The carrier is slid thnrough insert 
slot 41 in the outer housing and rests on earner holder 23. The carrier holder 23 is located 
above the fuel burner and within the heating chamber 12. 

The walls of the chamber provide an air-flow path to guide hot gases fronm the fuel 
25 burner 20 past the carrier holder 23 to heat the carrier 22. This provides the direcct exposure 
of the volatile carrier to the gases created by the flame 27. 

Preferably there is also a baffle 25 interposed between the fuel burner 20 1 and the 
carrier 22. This creates turbulence in the region 18 so as to better mix gases prioDr to their 
reaching the carrier 22. The baffle 25 also acts as a radiant heater beneath the caarrier holder 
30 23. 

There is a light transmitting transparent or translucent plastic portion 28 vwhich allows 
light from the flame 27 to be visible to a user of the dispenser. Thus, the dispensser both 
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dispenses the volatile and provides a light function. In this form, the fuel burnerr 20 is 
preferably also within the heating chamber 12. 

There may also be a cooling vent 40 that permits air outside of the heatimg chamber 12 
to enter the heating chamber and partially cool the hot gases prior to their reachiiing the carrier. 
5 Vent 40 is located above the level of the fuel burner. 

The carrier holder 23 is positioned within a part 29 of the heating chambeer 12 that is 
visually obstructed in that it is either opaque or translucent such that the carrier hholder is not 
clearly visible through the chamber side walls. It is preferred that the wall portioons 28 and 29 
be permanently assembled together (e.g. sonic welded) so that the heating chambber remains 
10 continuously enclosed. 

Turning next to the embodiment of Figs. 5-7 (generally 60), the fuel burnner is now the 
wick of wax candle 30. There is a housing 65 with a cap 64 having vents 66. Sidde walls 63 
help define the heating chamber. The volatile carrier 22 is inserted through slot <61 and in this 
case held on a sole plate 73 that is solid except for having spider leg radially perripheral 
15 attachments 71 . The housing 65 can be lifted off the candle 30, the candle can boe lit with a 

* 

match, and the housing can be replaced to its Fig. 5 position. 

In either case (the Fig. 1 or the Fig. 5 embodiment), the gases flow upwanrd and 
ultimately around the volatile carrier before exiting. The gases will be sufficiently dispersed 
so as to provide desirable heating. The same flame which provides the heat source will also 

20 provide the light source. 

Turning now to Fig. 7, another version of the sole plate 74 has its ends alternatively 
supported in side brackets 75. The design is otherwise similar to the embodimennt of Fig. 5. 

As shown in Fig. 8, there is provided an oven (generally 76). It has a sidde slot 77 that 
is aligned with the outer insert slot so as to permit the carrier 22 to be inserted noot only 

25 through the outer insert slot, but also in the oven. In use, the oven 76 has a sufficient heat 
capacity that it serves to maintain a more constant temperature within the oven thhan might 
otherwise be experienced at that location in the flow of hot, gaseous gases if, for : example, the 
heat source were a flickering flame. Bottom hole 79 permits gases to readily enUer the oven. 
Top hole 81 permits them to readily exit. 

30 Figs. 9 and 10 depict the use of a generally vertically positioned carrier 778 inserted 

through an insert slot 42 and held by a carrier holder 82 having a protective guanrd 83 with 
side walls 95. This system has the advantage of exposing both sides of the carrieer to roughly 
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equivalent heat. The hot gas sweeps across the volatile-releasing surface in a direction 
generally parallel to the direction of linear extension of the volatile-releasing sunrfaces of the 
volatile carrier 22. Yet the downward edge of the volatile carrier is protected byy protective 
guard 83 against undesirable overheating. 
5 As shown in Fig. 1 1 , the carrier 78 can be provided with a handle 93 andd a heat 

resistant guard 86 positioned on a leading edge so as to be able to split the flow < of hot gases 
when the carrier is held within the flow of hot gases. This again protects the trezated section 
from edgeward impact of the hot gases. The guard preferably also has deflector r vanes 96 
extending sidewardly. 

10 In these vertical forms, the carrier 78 is linearly extended and treated on I both front 

and back sides. 

As best seen in Fig. 1 5, an insert slot 98 that is not simply rectangular caan be formed 
in the ceiling of the dispenser. When used with a carrier such as carrier 88 of Fijig. 13, the 
edge 91 presents a non-interfering cross-sectional profile with respect to the inseert slot 98, 
15 while still allowing some venting via exits 99. The opposite surface from surfacce 92 shown 
presents an interfering cross-sectional profile preventing the handle 94 from falliing through 
the insert slot. 

If instead the carrier is carrier 89 as shown in Fig. 14, the Fig. 1 5 insert sslot would 
then need to be a wavy line inlet. Thus, by using either form, the proper directioon of the 

20 carrier can be controlled, and the public can be prevented from inserting mats inito a given 
system that are not customized for use with that system. 

In essence, this is a keying structure in which the cross-sectional profile < of the insert 
slot must match with the cross-sectional profile of an inward end of the volatile i carrier. The 
profile should depart from a rectangular slot, preferably using angularly intersecting and/or 

25 curved sections. Moreover, such a system is particularly useful in connection wyith 
horizontally extending carriers that have only one side treated with active. 

An alternative and presently most preferred embodiment of the heated vcolatile 
dispenser of the invention is shown generally at in Fig. 1 6. The dispenser 1 1 0 hias a base 112 
that supports a removable chimney 1 14, the chimney attaching to the base with 1 locking tabs 

30 113 formed on the lower edge of the chimney that mate with locking slots 1 1 5 fiformed in the 
base. The chimney can be made of glass or, preferably, a heat-resistive clear or f (preferably) 
translucent plastic. A fire-resistant polycarbonate is the preferred chimney mateerial, such as 



WO 00/78135 



PCT/UUS00/16585 



-18- 

♦ 

the material sold as V-0 flame rated polycarbonate, available under the name "NMakrolon® 
6455" from Bayer Corporation. The base 112 supports a candle cup 1 1 6 positioDned centrally 
within the chimney 1 1 4. The features of the candle cup 1 1 6 are best shown in Frigs. 1 9 and 
20. 

5 The candle cup 1 16 is an open-topped, generally cylindrical cup that contains a wax 

candle 1 18. The candle cup 1 16 has cup walls 120 and a cup floor 122. Preferahbly the candle 
1 18 has a wick 121 the bottom of which is held by a wick clip 123. Preferably tithe wick clip 
123 is secured from slipping sidewardly on the cup floor 122. This can be acconmplished in a 
variety of ways. For example, the wick clip 123 can simply be glued to the cup J floor 122. 
10 Alternatively, a clip cup 125 can be formed as a central depression in the cup flooor 122 
having a diameter sized to receive the wick clip 123 but to restrain its sideways r movement 
thereafter. 

A centrally positioned, downwardly opening socket 124 extends downwaardly from the 
underside of the cup floor 122. A cup support member 126 also extends downwaardly from 

15 the cup floor 122 at least as far as the socket 124 extends and at locations remotee from the 

socket. The cup support member 126 serves to facilitate manufacture and filling? of the candle 
cup 1 16 by allowing the candle cup to sit upright on a conveyer belt or other surtface without 
interference from the socket 124. The preferred cup support member 126 extendds around the 
entire margin of the cup floor 122, as is best seen in Fig. 19. However, it will bee appreciated 

20 by those skilled in the art that the cup support member need only be sufficiently : remote from 
the socket and extend circumferentially sufficiently in one or more locations to pprovide a 
stable support such that the candle cup can sit on a flat surface without tipping. ' The candle 
cup 1 16 is made of a material sufficiently heat resistant as to be able to hold a buurning candle 
therewithin without distorting or igniting. Once again, V-0 flame rated polycarbbonate is a 

25 preferred material. 

As can be best seen in Figs. 16-18, the base 1 12 has a base floor 128 thatt has a central 
ventilation opening 129 that is greater in diameter than the candle cup 1 16. Suppport elements 
130 (seen in Fig. 16) extend downwardly from the underside of the base floor 1228 and are 
attached to and support a wax catcher 132. The wax catcher 132 is a round, horizontally 

30 extending tray with low sides, the wax catcher having a diameter greater than thaat of the 

candle cup 1 16 so that any wax overflowing from the candle cup 116 lands on annd is retained 
within the wax catcher. An attachment post 134 (seen in Figs. 17 and 18) extendds upwardly 
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firom the wax catcher and is sized to be received within the socket 124 of the caraidle cup 1 16 
in firmly gripping relation. By this arrangement, the candle cup 1 1 6 is held witthin the central 
ventilation opening 129 with a circumferentially extending open space surroundiing the candle 
cup walls 120. 

5 The base 1 12 has ventilation holes 136 that communicate between the anmbient air and 

the space beneath the base floor 128. When the candle 1 18 is lit and the chimneey 1 14 is in 
place on the base 1 12, a convective air flow is generated that pulls air in throughh the 
ventilation holes 136, upward under the candle cup 116 and through the open sppace of the 
ventilation opening 129 surrounding the candle cup walls 120, and on up the chiiimney. As a 

10 consequence, the candle 1 1 8 is ventilated from below the level of the candle cupp, and 

consequently the candle cup floor 122 and walls 120 are cooled by the air flow. Furthermore, 
a sheath of cooler air appears to form, flowing upwardly within the chimney 1 144, surrounding 
the upward, centrally located flow of hot gases generated by the lit candle 118 aand, in fact, 
tending to cause the hot gases to form a focused central area within the overall aair flow that is 

15 hotter than the more stirred mix of gases and air experienced in a device otherwrise similar but 
with air vents only at the periphery of the base floor 128. This pattern of air flow maintains 
both the candle cup 1 16 and the walls of the chimney 1 14 at a cooler temperaturre, while 
focusing a higher heat at the center of the area contained within the upper part oif the 
chimney. This cooling effect helps to preserve the candle cup 1 16 and chimney 114 and 

20 make the chimney cooler to the touch while simultaneously establishing a hot arrea for driving 
off volatile material loaded on a substrate held in that area. 

A ceiling 138 is positioned within the chimney 1 14 at its upper end. Thee ceiling 138 
has ceiling vents 140 and an insert slot 142 that communicate between the interidor of the 
chimney 1 1 4 and the outside air above the chimney. Hot gases flowing upwardllly from the 

25 burning candle 1 1 8 can escape the chimney 1 14 through the ceiling vents 140. IThe insert slot 
142 is sized to receive a volatile carrier, such as the mat 144 shown in Figure 165 and 
following. The preferred mat 144 is flat, having a linearly extended volatile beaaring section 
146 with sidewardly extending ears 148. The volatile bearing section 146 of thee mat 144 is 
made small enough to be inserted from above into the insert slot 142, while the eears 148 are 

30 made too wide to slip through the insert slot. By this arrangement, the volatile bbearing 

section 146 can be suspended within the chimney 1 14, with the mat 144 hangingg by the ears 
148, the insert slot 142 and upper surfaces of the ceiling 138 serving as a carrier r holder, 
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holding the volatile carrier-the mat 144— in a portion of the heating chamber thaat can be 
translucent, thus being a location that is visually obstructed. 

A baffle strip 1 50, made of a heat-resistive material such as metal, is fasttened to the 
under side of the ceiling 138, the baffle strip extending down one side of the vollatile bearing 
5 section 1 46 of a mat 1 44 held beneath the ceiling, then sideways under the entiree width of the 
volatile bearing section, and finally upwardly along the other side of the volatilee bearing 
section. The baffle strip 150 serves to mix the flow of hot gases rising above thee candle 118 
and to protect the downwardly facing edge of the volatile bearing section 146 frcom the direct 
impact of the hottest gases rising from the candle. 

10 The interior of the chimney 1 14 provides a heating chamber whose wallss are defined 

by the sidewalls of the chimney. This heating chamber is vented to the outside aair via the 
ceiling vents 140. The candle cup 116 provides a fuel burner with the candle 1118 being its 
fuel source. The interior of the chimney 1 14 defines an air-flow path that guidess the hot 
gases from the fuel burner past the mat 144, which is the volatile carrier of the ddevice, to heat 

1 5 the mat by directly exposing it to the hot gases prior to their escape from the heaating chamber 
into the surrounding air. The baffle strip 150 provides a baffle similar to the bafffles described 
above in alternative embodiments of the heated volatile dispenser of the inventicon. 

Preferably, the embodiment of the heated volatile dispenser shown generrally at 1 10 is 
adapted to cause its candle 1 1 8 to self-extinguish if the dispenser tips over. The? attachment 

20 post 1 34 is sized to be firmly gripped by the socket 124'when the candle cup 1 1(6 is installed 
in the base 1 12 to the extent necessary to retain the candle cup in place should thhe dispenser 
1 1 0 tip over on its side, as is shown in Fig. 21. If the candle 1 1 8 is burning wheen the 
dispenser 1 1 0 tips over, any molten candle wax immediately drains from the novw sidewardly 
opening candle cup 116. The flame 152 at the wick 121 continues to melt any rcemaining 

25 wax, which also drains from the candle cup 1 1 6, until the level of the wax has beeen so 

reduced as to no longer feed the wick. At that point, the flame 152 extinguishes^. Although 
Fig. 20 illustrates a situation in which the candle cup 1 16 is sufficiently tipped aas to be 
presented downwardly from the horizontal, the flame 152 will self-extinguish wVhen tipped at 
any angle sufficient to allow molten wax to drain down to the level that the wickk 121 

30 becomes starved for fuel. 

Fig. 22 is side elevational view (and Fig. 23 is a cross sectional view) of r an alternative 
embodiment of the heated volatile dispenser of the invention, shown generally aut 1 54. 
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Volatile dispenser 154 is a modified form of the heated volatile dispenser 1 10 of f Fig. 16. All 
parts of volatile dispenser 1 54 that directly correspond to parts of the volatile disppenser 110 
are identified by the same reference numbers with the addition of the letter "a", without 
further discussion. 

5 The volatile dispenser 154 differs from the volatile dispenser 1 10 in that cdispenser 

154 is designed to be hung from a hook or other overhead support (not shown). /A hanger 156 
capable of hanging from such a hook is attached to the upper part of the chimney/ 1 14a, 
preferably in freely turning relation to the chimney so that the weight of the dispeenser 154 
causes it to hang directly downwardly from the hook or other overhead support. ' This 

10 arrangement allows dispenser 154 to function generally in the same way as does < dispenser 
1 10 when dispenser 1 10 is resting on a horizontal surface. 

The other differences between dispensers 154 and 1 10 all reside in the basse 1 12a. The 
base 1 12a has a floor 158 that is downwardly curved at its center so as to discourrage the use 
of dispenser 1 54 except by being hung. 

15 The base 1 12a has an attachment post 134a that is sized to be received wiithin the 

socket 124 of a candle cup 1 16. The attachment post 134a is located at the top off a central 
pedestal 160 that rises from the floor 158. When a candle cup 1 16 is mounted ona the 
attachment post 134a, it is importantly advantageous for the cup walls 120 and cuup floor 122 
to be freely ventilated. Therefore, preferably the diameter of the central pedestal 160 is less 

20 than that of such a candle cup 1 16 for a distance beneath the bottom of the candlee cup 

sufficient to allow for such ventilation. Preferably, the top of the pedestal 160 is ; an upwardly 
pointing cone or comparable, upwardly diminishing shape that terminates in the aattachment 
post 134a, as is shown in Fig. 23. Also preferably, the central pedestal 160 is holllow and 
opens downwardly from the base 1 12a, allowing the dispenser 154 to be alternatively 

25 mounted on a stake or post (not shown) inserted into the central pedestal from becneath. 

Base ventilation holes 136a are spaced around the base 1 12a at a level beimeath that of 
the cup floor 122 of a candle cup 1 16 when it is mounted on the attachment post 1 134a. The 
base ventilation holes 126a communicate between the ambient air and the interior of the base. 
Thus, as in the dispenser 1 10, a candle cup 116 mounted on the attachment post 1134a is held 

30 within a circumferentially extending open space. As in the dispenser 1 1 0, when aa candle 1 1 8 
is lit and the chimney 1 14a is in place on the base 1 12a, a convective air flow is ggenerated 
that pulls air in through the ventilation holes 136a, upward under the candle cup 1116 and 
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through the open space surrounding the candle cup walls 120, and on up the chinmney. As a 
consequence, the candle 1 18 is ventilated from below the level of the candle cup) 116. 
Consequently the candle cup floor 122 and walls 120 are cooled, and the beneficial pattern of 
air flow discussed above with respect to the dispenser 1 1 0 is established. 
5 A preferred embodiment of the kit of the invention, as disclosed above, ir ncludes at 

least one candle as a fuel source and at least one volatile carrier. The preferred ccandle is a 
candle 1 18, as already described, contained within a candle cup 1 16, and is madee of paraffin 
wax with a preferred weight of from 15 to 20 grams and an especially preferred vweight of 
from 16 to 17 grams. Ideally, the candle is made by the process of bonding smalJl wax 

10 granules by simply forcefully pressing them in a compression mold. The techniqque is well 
known in the candle making art and produces candles of consistent dimensions aand densities. 
The preferred candle, whether made by that or any other method, has a diameter < of about 37 
mm and an overall height at the candle's center of about 20 mm, the height taperring down to 
about 15 mm at the circumference of the candle. A candle of this size will burn J for about 4 

15 hours. 

The preferred volatile carrier for the kit when used with the candle just deescribed is 
made of conventional, fibrous mosquito mat material and preferably of a cellulossic, felted 
pulp mat material. The preferred mat weighs approximately 1 gram before beingg treated with 
an insect control material, including the standard 5 to 7% moisture absorbed by ssuch 

20 materials. Each such mat is treated with approximately 375 mg of d-cis/trans alldethrin (or 
about 22% by weight of the mat) as a volatile insect control active ingredient. TFhe heat from 
the preferred candle just described is sufficient to exhaust the d-cis/trans allethrinn from the 
mat by the time the candle has been consumed, when the mat is positioned edge-^on at 
approximately 9.5 cm above the candle in a location free of side drafts, such as iss found 

25 within the heated volatile dispenser shown in Figs. 16 and following. The term ""exhaust" has 
the meaning previously defined. 

The various parts of the dispenser described above can be manufactured hby 
conventional means from heat-resistant plastics, metal, glass, and the like. The wolatile 
carriers disclosed can be made using conventional methods and materials well krmown in the 

30 art, such as those used for making conventional mosquito mats, volatile gel carrieers, volatile- 
containing polymers, and the like. 

The preceding description is merely of preferred .embodiments of the inveention. One 
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skilled in the art will readily apprehend alternative embodiments that neverthelesss fall within 
the scope and breadth of the invention. Thus, the claims should be looked to in oorder to 
understand the full scope of the invention. 

5 INDUSTRIAL APPLICABILITY 

Heated volatile dispensers and volatile carriers, and methods of using thecm, are 
described. They are useful in the practical control of insects and other pests and i in air 
scenting. 
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13. The heated volatile dispenser of claim 9 wherein the volatile carrier includess a treated 
section loaded with the volatile material to be dispensed and a handle, and whereein the keying 
structures of the insert slot present an interfering cross-sectional profile with resppect to a 
portion of the handle. 

5 

14. The heated volatile dispenser of claim 7, wherein the carrier holder is in the : form of an 
oven located within the heating chamber, the oven having oven walls and being ] positioned 
within the air-flow path so as to be heated by hot gases rising from the fuel burnoer, the oven 
having openings sufficient to admit hot gases rising from the fuel burner and hawing vents to 

1 0 allow the escape therefrom of volatile materials. 

15. The heated volatile dispenser . of claim 1 wherein the fuel burner burns fuel sselected from 
the group consisting of a candle, a burnable solid, a pressurized gas, a combustibble liquid, and 
a gelled combustible liquid. 

15 

16. The heated volatile dispenser of claim 1, wherein the fuel burner is ventilateed from 
beneath via a circumferentially extending open space surrounding the fuel burnesr, which 
space is vented to the ambient air. 

20 1 7. The heated volatile dispenser of claim 1 including a base located beneath thae heating 
chamber, the base having a ventilation opening through which ambient air can poass to 
continue upwardly through the heating chamber, and wherein the fuel burner is sso supported 
by the base in relation to the ventilation opening that the fuel burner is circumferrentially 
ventilated from beneath. 

25 

18. The heated volatile dispenser of claim 17 wherein the fuel burner employs aa candle. 

19. The heated volatile dispenser of claim 17 wherein the fuel bumer includes ai candle cup 
having cup walls and a downwardly opening socket, and the base includes an attachment post 

30 to engage the socket and thus hold the candle cup. 
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20. The heated volatile dispenser of claim 17 wherein the heating chamber incluades a light- 
transmitting chimney attached to the base. 

21 . The heated volatile dispenser of claim 1 7 including a hanger by which the didspenser may 
5 be suspended from above. 

22. The heated volatile dispenser of claim 21 wherein the underside of the base ids so shaped 
as to prevent the dispenser being supported in an upright orientation on a flat surfface. 

10 23. The heated volatile dispenser of claim 1 wherein 

a. the fuel burner includes a candle contained within a candle cup, thae candle cup 
having a floor and upright walls terminating in an open top and beeing made of 
a heat resistant material, and 

b. the candle cup is fixedly positioned within the heating chamber, sco that, 

15 should the volatile dispenser tip sidewardly while the candle is bunrning, the 

candle's heat contained within the candle cup will melt at least a poortion of the 
candle's wax, allowing it to flow from the open top to starve the caandle's wick 
of fuel, causing the candle to self-extinguish. 



20 24. A volatile carrier suitable for use with a heated volatile dispenser that has an i insert slot 
through which the volatile carrier can be inserted to load- the heated volatile dispeenser, the 
insert slot having keying structures that impart to it a cross-sectional profile that cdeparts at 
least in part from a rectangular opening and that so restricts access thereto as to porevent 
loading through the slot any volatile carrier not having a non-interfering cross-secctional 

25 profile to the insert slot, the volatile carrier comprising a treated section bearing tithe volatile 
material to be dispensed and having a cross-sectional profile that is non-interferinng with 
respect to the insert slot. 

25. The volatile carrier of claim 24 wherein the non-interfering cross-sectional pDrofile of the 
30 treated section is selected from the group consisting of angularly intersecting andl curved 
sections. 
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26. A volatile carrier suitable for use with a heated volatile dispenser designed tdo expose a 
volatile carrier to a flow of hot gases, the volatile carrier comprising 

a. a treated section that is linearly extended and is loaded with the voHatile material 
to be dispensed, the treated section having front and back sides andi a leading 
edge; and 

b. a heat-resistant edge guard positioned on the leading edge to split thhe flow of hot 
gases when the volatile carrier is held within a flow of hot gases wiiith the leading 
edge presented toward the hot gas flow to direct the hot gases over 1 both the front 
and back sides, and to assist in protecting the treated section from ddirect, 
edgeward impact from the hot gases. 

27. The volatile carrier of claim 26 wherein the edge guard has deflector vanes eextending 
sidewardly with respect to the direction of linear extension of the treated sections 

28. A method for dispensing ingredients volatilizable by application of heat, thee method 
comprising the steps of: 

a. providing a heated volatile dispenser having: 

i. an enclosed heating chamber capable of holding a volatile carrrier 
therewithin, the heating chamber having chamber walls and boeing vented 
to the outside air; 

ii. a fuel burner; and 

iii. an air-flow path to guide hot gases from the fuel burner past aa volatile 
carrier held within the heating chamber to heat the volatile cannier by the 
direct exposure of the volatile carrier to the hot gases, the air-vflow path 
then directing the hot gases to escape from the dispenser to thae outside air; 

b. positioning a volatile carrier loaded with ingredients to be volatilizeed in the flow 
of hot gases; 

c. igniting fuel at the fuel burner; and 

d. allowing the volatile carrier to be heated aijd the ingredients thus vcolatilized 
therefrom to be vented from the dispenser. 
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29. A heated volatile dispenser for use with a volatile carrier having a volatile-looaded section 
having a linearly extended, volatile-releasing surface, the heated volatile dispens6er 
comprising: 

a. a fuel burner generating upwardly flowing hot gases; 
5 b. a carrier holder that can hold the volatile carrier with the volatile-looaded section 

above the fuel burner and within the hot gases in an orientation sucfch that hot gas 
sweeps across the volatile-releasing surface. 

30. The heated volatile dispenser of claim 29 wherein the carrier holder can holdd the volatile 
10 carrier in an orientation such that hot gas sweeps across the volatile-releasing surrface in a 

generally vertical direction generally parallel to the direction of linear extension < of the 
volatile-releasing surface to release volatile therefrom. 

3 1 . The heated volatile dispenser of claim 29 for use with a volatile carrier haviimg at least 
15 two volatile-releasing surfaces and wherein the carrier holder can hold the volatilile carrier in 

an orientation such that hot gas sweeps across at least tw ? o of the volatile-releasinng surfaces at 
the same time. 

32. The heated volatile dispenser of claim 29 further comprising: 

a. a heating chamber within which the carrier holder positions the volaatile carrier, 
the heating chamber having chamber walls, a ceiling, and exit ventss in at least 
one of the chamber walls and ceiling, the exit vents communicating' between the 
interior of the heating chamber and the outside air; and 

b. an air-flow path to guide hot gases from the fuel burner to directly ccontact the 
volatile-releasing surface of the volatile carrier, the hot gases then boeing vented 
from the dispenser. 

33. The heated volatile dispenser of claim 29 for use with a volatile carrier havinng a linearly 
extended, volatile treated section having a leading edge to be presented toward thhe flow of hot 

30 gases, the carrier holder including a heat resistant edge guard suitable to extend aalong the 
leading edge of a volatile carrier when the volatile carrier is held in the carrier hoolder. 



20 



25 
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34. The heated volatile dispenser of claim 29 further comprising a baffle interpoosed between 
the fuel burner and the carrier holder to create turbulence that mixes hot gases fifrom the fuel 
burner prior to their reaching the carrier holder. 

35. The heated volatile dispenser of claim 29 wherein the fuel burner supports t a flame 
located within the heating chamber and the heating chamber walls include a ligh,ht-transmitting 
portion that allows light from the flame to be visible to a user of the dispenser. 

36. The heated volatile dispenser of claim 29 wherein 

a. the walls of a part of the heating chamber are selected from the grooup consisting 
of opaque and translucent; and 

b. the carrier holder is positioned within that part of the heating charreiber so that the 
carrier holder is not visible through the chamber walls. 

37. The heated volatile dispenser of claim 29 wherein an insert slot communicaates between 
the heating chamber and the exterior of the heated volatile dispenser, extending j through one 
of the ceiling or the chamber walls, through which insert slot a volatile-bearing ; volatile 
carrier may be inserted to be held by the carrier holder. 

38. The heated volatile dispenser of claim 29 wherein the fuel burner is selectecd from the 
group consisting of a candle, a solidified combustible liquid, a burnable solid, a* catalytic 
heater, a pressurized gas burner, and a wick that is fueled with a combustible liqquid. 

39. A method of dispensing a volatile material from a volatile carrier having a \ volatile- 
loaded section having a linearly extended, volatile-releasing surface, the methodd comprising 
the steps of: 

a. providing a fuel burner generating a flow of hot gases; 

b. holding the volatile carrier with the volatile-loaded section withiiin the flow of 
hot gases in an orientation such that hot gas sweeps across the voolatile- 
releasing surface, in contact therewith. 

40. The method of claim 39 wherein the volatile-releasing surface is held essentially vertical. 
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41. The method of claim 39 wherein the volatile carrier has both front and backc volatile- 
releasing surfaces and the step of holding the volatile carrier within the hot gasess includes 
holding the volatile carrier in an orientation such that hot gas sweeps across bothh the front and 
back volatile releasing surfaces at the same time. 

42. A method of dispensing a volatile material from a volatile carrier by use of *a heated 
volatile dispenser of the sort that utilizes a fuel burner to generate a flow of hot ggases over the 
volatile carrier to release volatile material therefrom, the method comprising the; steps of: 

a. providing a fuel source for the fuel burner having an amount of fubel selected to 
become exhausted (causing the fuel burner to extinguish) at the ssame time that 
the volatile of the volatile carrier is substantially exhausted so thaat the 
extinguishing of the fuel burner is a use-up cue for the substantialil exhaustion 
of volatile from the volatile carrier; and 

b. lighting the fuel burner. 

43. The method of claim 42 wherein the heated volatile dispenser used is of the : sort in which 
fuel burns as a flame visible to a user of the dispenser, wherein the steps of provnding the fuel 
source and lighting the fuel burner include providing a visually observable use-U}ip cue for the 
substantial exhaustion of volatile from the volatile carrier. 

44. A kit for use with a heated volatile dispenser that employs a fuel burner to pwovide hot 
gases to heat and release a volatile material from a volatile carrier, the kit comprrising: 

a. at least one volatile carrier, each volatile carrier bearing a selectedd amount of 
the volatile to be dispensed; and 

b. at least one fuel source for the fuel burner, the amount of fuel in aa selected 
number of fuel sources being selected to be exhausted at substantially the same 
time that a selected amount of the volatile has been exhausted fropm at least one 
of the volatile carriers of the kit, whereby the exhausting of fuel pDrovides a use 
up cue indicating that the selected amount of volatile has also beecn exhausted. 

45. The kit of claim 44, wherein there is only one fuel source. 
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46. The kit of claim 44, wherein there is only one volatile carrier. 

47. The kit of claim 44, wherein the volatile of a single volatile carrier is exhaussted by the 
hot gases generated by the use of a single fuel source. 

48. The kit of claim 44, wherein the fuel source is a candle. 

49. The kit of claim 44, wherein 

a. each volatile carrier has a treated section that is linearly extended I and holds 
volatile material to be dispensed; and 

b. the amount of volatile material held by a volatile carrier is selecteed to be 
exhausted by the hot gases generated by the use of a single fuel scource when 
the volatile carrier is so positioned that the hot gases sweep over tthe linearly 
extended section. 

50. The kit of claim 49, wherein the treated section has at least two sides and thee amount of 
volatile material held by a volatile carrier is selected to be exhausted by the hot ggases 
generated by the use of a single fuel source when the volatile carrier is so positioned that the 
hot gases sweep over the at least two sides of the linearly extended section. 

51 . The kit of claim 44, wherein 

a. each volatile carrier has a treated section that is linearly extended I and holds 
volatile material to be dispensed, the treated section having at leaast two sides, 

b. the volatile carrier has a leading edge; and 

c. the amount of volatile material held by the treated section is selected to be 
exhausted by exposure to a flow of hot gases generated by the usee of a single 
fuel source when the volatile carrier is so positioned that the flow/ of hot gases 
divides, with hot gases flowing to either side of the leading edge, , to sweep 
over the sides of the treated section. 
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52. A fuel burner useable with a heated volatile dispenser that has an attachment post for 
holding the fuel burner, the fuel burner comprising a candle held within a open-t-topped candle 
cup, the candle cup having 

a. cup floor; 

b. cup walls; 

c. a downwardly opening socket extending downwardly beneath thee cup floor 
and engageable on the attachment post; and 

d. at least one cup support member extending downwardly beneath I the cup floor 
at least as far as the socket extends, the at least one cup support nnember being 
at a location sufficiently remote from the socket and cumulatively extending 
circumferentially sufficiently to provide a stable support such thaat the candle 
cup can sit on a flat surface without tipping. 

53. The fuel burner of claim 52 wherein the cup support member extends arounod the entire 
margin of the cup floor. 
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